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Abstract 

Background: Quality of life (Qol) is a widely selected outcome in intervention studies. The QUALIDEM is a 
dementia-specific Qol-instrument from The Netherlands. The aim of this study is to evaluate the scalability and 
internal consistency of the German version of the QUALIDEM. 

Methods: This secondary data analysis is based on a total sample of 634 residents with dementia from 43 nursing 
homes. The QUALIDEM consists of nine subscales that were applied to a subsample of 378 people with mild to 
severe dementia and six consecutive subscales that were applied to a subsample of 256 people with very severe 
dementia. Scalability, internal consistency and distribution scores were calculated for each predefined subscale 
using the Mokken scale analysis. 

Results: In people with mild to severe dementia, seven subscales, care relationship, positive affect, negative affect, 
restless tense behavior, positive self-image, social relations and feeling at home, were scalable (0.31 <H< 0.65) and 
internally consistent (Rho > 0.62). The subscales social isolation {H = 0.28) and having something to do (H = 0.18) were 
not scalable and exhibited insufficient reliability scores (Rho < 0.53). For people with very severe dementia, five 
subscales, care relationship, positive affect, restless tense behavior, negative affect and social relations, were scalable 
(0.33 < H < 0.65), but only the first three of these subscales showed acceptable internal consistency (Rho 0.59 - 0.86). 
The subscale social isolation was not scalable (H = 0.20) and exhibited poor internal consistency (Rho = 0.42). 

Conclusions: The results show an acceptable scalability and internal consistency for seven QUALIDEM subscales for 
people with mild to severe dementia and three subscales for people with very severe dementia. The subscales 
having something to do (mild to severe dementia), negative affect (very severe dementia), social relations (very severe 
dementia) and social isolation (both versions) produced unsatisfactory results and require revision. 
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Background 

The main goal of caring for people with dementia is the 
maintenance and promotion of their quality of life (Qol) 
[1], Qol has become an important concept as an out- 
come in intervention studies, particularly psychosocial 
interventions, as well as an indicator of the quality of 
care of people with dementia [2-5]. The World Health 
Organization defines Qol as "individuals' perceptions of 
their position in life in the context of the culture and 
value systems in which they live and in relation to their 
goals, expectations, standards and concerns" [6]. One 
early and highly recognized model describes dementia- 
specific Qol consisting of objective (e.g., behavioral com- 
petence and environment) and subjective (e.g., perceived 
Qol and psychological well-being) components (called 
'sectors' by Lawton) [7,8]. Based on this theoretical ap- 
proach, Jonker et al. developed a hierarchical model that 
defines psychological wellbeing as the starting point and 
central indicator for dementia-specific Qol [9]. Those 
authors argue for the consideration of non-dementia-re- 
lated domains of Qol, such as personal factors (e.g., reli- 
gion, income, age), next to environmental characteristics 
and dementia related domain. 

In 2005, Ettema et al. defined the Qol of people with de- 
mentia based on a literature review that specified 
dementia-specific Qol as 'the multidimensional evaluation 
of the person-environment system of the individual, in 
terms of adaption to the perceived consequences of the de- 
mentia [10]. Based on this definition, the seven adaptive 
tasks of the adaption coping model were interpreted as 
dementia-specific Qol domains: [11] dealing with own dis- 
ability, developing an adequate care relationship with the 
staff, preserving an emotional balance, preserving a posi- 
tive self-image, preparing for an uncertain future, develop- 
ing and maintaining social relationships and dealing with 
the nursing home environment [12]. This model highlights 
the importance of psychosocial domains, which is sup- 
ported by a recent review which showed 10 psychosocial 
(e.g., attachment, social contact, spirituality) as well as 3 
physical and practical domains (e.g., physical health, finan- 
cial situation) of Qol judged by people with dementia [13]. 
During the course of the theoretical developments, several 
dementia-specific Qol instruments have been developed, 
using self-ratings, proxy-ratings or direct observations as 
the data sources [14,15]. 

The majority of these instruments have been developed 
in English-speaking countries (particularly the USA and 
the UK). In Germany, Qol has recently been characterized 
as a nursing outcome by the medical service of the statu- 
tory long-term care insurance program. [16]. Only one 
German Qol instrument has been developed to date: the 
Heidelberg instrument for the assessment of quality of life 
in dementia (H.I.L.D.E.) [17]. This instrument is not typic- 
ally applicable in research studies because it is moderately 



time-consuming (> 30 min per resident). A recent review 
did not identify any Qol instrument for people with de- 
mentia that has been validated in Germany [18]. To the 
best of our knowledge, there are a limited number of Qol 
instruments that have been translated into German, in- 
cluding the Qol-AD [19], D-Qol [20,21] and QUALIDEM 
[22] . These instruments have not been fully psychometric- 
ally tested. With the exception of the QUALIDEM, these 
instruments do not sufficiently focus on the Qol domains 
that are judged important for people with dementia [23]. 

The QUALIDEM has been evaluated in terms of psy- 
chometric properties with a focus on the psychosocial do- 
mains of dementia-specific Qol [12]. The instrument is 
simple to administer [24] and was developed for proxy- 
rating of Qol throughout the entire course of dementia in 
nursing home residents [25]. Consequently, the use of the 
QUALIDEM is recommended for Qol assessment in the 
late stage of disease [5] and for longitudinal ratings [26]. 
Its focus on psychosocial domains allows the instrument 
to assess several important Qol domains (affect, attach- 
ment, self-image, being useful, social contact, sense of aes- 
thetics in the living environment, security and privacy, 
self-determination and freedom) that were described in an 
earlier review [13] and judged as important by people with 
dementia. 

The QUALIDEM was developed and validated between 
2005 and 2007 in the Netherlands. It consists of two con- 
secutive versions for people with mild to severe and very 
severe dementia. The stages of dementia severity are clas- 
sified according to the Reisberg scale, the Global Deterior- 
ation Scale (GDS) and Functional Assessment Staging 
(FAST), the last of which ranges from 1 (no cognitive im- 
pairment) to 7 points (very severe dementia) [27] . 

a) The Qol of people with mild to severe dementia 
(FAST = 2-6) is assessed by the 37-item version 
covering nine domains: care relationship, positive 
affect, negative affect, restless tense behavior, positive 
self-image, social relation, social isolation, feeling at 
home and having something to do. 

b) The domains positive self-image, feeling at home and 
having something to do cannot be assessed in people 
with very severe dementia (FAST = 7). The second 
version of the QUALIDEM comprises 18 items 
covering six domains of Qol: care relationship, 
positive affect, negative affect, restless tense behavior, 
social relation and social isolation. 

The response options for all items are "never", "rarely", 
"sometimes" and "frequently". In 2008, the QUALIDEM 
was translated to German by a certified agency using 
forward-backward translation. The back-translated version 
was verified by the questionnaire's first author, whose 
comments were taken into account for the adaption of the 
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German version. In an exploratory investigation, the Ger- 
man QUALIDEM indicates construct validity measured 
by factor analysis and moderate to high internal 
consistency [22]. 

This paper outlines the evaluation of scalability (con- 
struct validity) and internal consistency of the German 
QUALIDEM, based on a large sample. The study 
followed a confirmatory methodological approach that 
has been used successfully by other studies in The 
Netherlands [12,26]. Additionally, the distribution of the 
subscales scores as differentiated by the subgroups of de- 
mentia severity, age and gender will be presented. 

Methods 

A secondary data analysis of three German studies was 
performed. The data were collected from a pre/post-test 
evaluation of quality instruments in nursing homes 
(InDemA: Interdisciplinary Implementation of Quality In- 
struments for the Care of residents with Dementia in 
Nursing Homes) [28,29], a cluster-randomized controlled 
trial of the evaluation of the Serial Trial Intervention (STI- 
D: Serial Trial Intervention-Germany) [30] and a cross- 
sectional study on Dementia Care Mapping utilization 
(Leben-QD I: Strengthening Qol for people with demen- 
tia) [31]. 

The ethical committee of the German Society of Nurs- 
ing Science approved the study protocol of the Qol-Dem 
project. Guidelines for the good practice of secondary 
data analysis AGENS [32] were applied for the quality 
assurance of data. Prior to data pooling, all three pri- 
mary data sets were tested with respect to structure, 
completeness and plausibility. We also tested the com- 
parability of the designs, measurements and samples of 
the three primary studies based on a systematic ap- 
proach to pooled datasets of observational studies [33]. 
We judged differences between the three datasets as not 
likely to be relevant for our analysis. 

Setting and participants 

Data collection took place between October and Decem- 
ber 2008 for the InDemA study, between January and 
March 2009 for the STI-D study and between September 
and November 2010 for the Leben-QD I study. The total 
sample comprises 634 residents with dementia from 43 
nursing homes located in the area of Frankfurt/Main 
(STI-D study, n = 19) and in North-Rhine Westphalia 
(InDemA study = 15, Leben-QD I study = 9). 

The inclusion criteria for the residents were the fol- 
lowing: Mini Mental Status Examination (MMSE) [34] 
score < 24 (InDemA and STI-D) or a (FAST) [27] score > 
2 (Leben-QD I); living in the nursing home for at least 
2 weeks (Leben-QD I and InDemA) or 4 weeks (STI-D). 
The exclusion criterion was a documented diagnosis of 
schizophrenia or other psychotic disorders (InDemA 
and STI-D). 



Procedures 

Caregivers with different formal qualifications (registered 
nurses and nursing assistants) retrospectively filled in 
the questionnaires, with the answers referring to the last 
two weeks of observation. The caregivers were highly in- 
volved in the care of the people with dementia. To en- 
sure standardization, the data collection was initiated by 
trained external research assistants (registered nurses 
and students in health care study programs). 

Measurements 

In the InDemA and STI-D studies, the Mini Mental Status 
Examination (MMSE) was used for the assessment of the 
dementia severity. The MMSE ranges from 1 to 30 points 
(< 24 points: mild dementia, < 10 points: severe dementia) 
[27]. The MMSE was given during an interview with the 
nursing home residents. Because this was associated with 
stress for many residents, the test was concluded early for 
ethical reasons if it was obvious that the resident would 
only reach an MMSE value < 10. Because there were no 
FAST scores available for the participants of the InDemA 
and STI-D studies (in contrast to Leben-QD I), the FAST 
scores of these participants were determined on the basis 
of their MMSE scores to form the two subsamples of 
interest (mild to severe dementia and very severe demen- 
tia). This approach followed a recommendation by 
Reisberg [27]. The different FAST stages were classified as 
follows: MMSE > 29 = FAST 1-2; 29 < MMSE > 24 = FAST 
3; 23 < MMSE > 18 = FAST 4; 17 < MMSE > 14 = FAST 5, 
13 < MMSE > 10 = FAST 6; and MMSE < 10 = FAST 7. 

In all studies, the activities of daily living were assessed 
with the Physical Self Maintenance Scale (PSMS) [35]. This 
instrument consists of six items (toileting, feeding, dress- 
ing, grooming, physical ambulation and bathing). The re- 
sponse options range from 1 = no impairment to 5 = 
severe impairment, resulting in a total range of 6 to 30 
points. 

For the description of residents' care dependency, levels 
defined by the German statutory Long-term Care Insur- 
ance were used (ranging from 1 = low to 3 = high). The 
sample characteristics of age and gender were assessed 
with single items. 

Statistical analysis 

The Mokken scale analysis is a non-parametric iterative 
method for identifying unidimensional sets of polytomous 
items from a multidimensional item bank. It provides add- 
itional information about the relationship between items. 
The Mokken scale analysis is a method of item response 
theory (IRT), which is based on the following assumptions: 
unidimensionality, local independency and monotonicity. 
The method evolved from the Guttman analysis for inves- 
tigating hierarchies of items within scales [36] . In contrast 
to the parametric Rasch analysis, the Mokken scale 
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analysis requires no logistic function of an item as an as- 
sumption [37]. Because the 'true' course of an item trace- 
line is only visible after repeated investigation in several 
studies [38], we selected the Mokken scale analysis for the 
investigation of the ordinal QUALIDEM data. The 
Mokken scale analysis is established in the context of scale 
development, which has been widely used in nursing 
[39,40], psychology [41,42] and quality of life research 
[12,26,43,44]. The evaluation of a scale using Mokken 
scaling results in Loevinger's coefficient H as an indicator 
for the scalability of each subscale. The scalability of a sin- 
gle item in relation to the other items in the scale or an 
item set is expressed by the value Hi. According to Wat- 
son et al. [36], the following interpretation of H scores is 
applied: 0.30 - 0.39 = weak scale, 0.40 - 0.50 = medium 
scale, and > 0.50 strong scale. H t scores for each item 
should be non-negative for the Mokken model to hold. 
Additionally, the H t values should be > 0.30. Items that fail 
these Hi levels have weak discrimination power and are 
not scalable [45] . 

Mokken's confirmatory scalability analysis was used to 
investigate whether the subscales of the original Dutch 
version of the QUALIDEM are represented in the Ger- 
man data. Based on the existing subscales, Loevinger's 
Hi was calculated for each item of an item set, and H 
was calculated for each subscale. These calculations were 
performed for each of the three primary studies and for 
the total sample using the Mokken package for the soft- 
ware R [46,47]. The robustness of the scale is tested on 
different subpopulations [37]. 

The internal consistency of the QUALIDEM was 
assessed with the coefficient Rho. This coefficient is not 
as prone to bias as Cronbach's alpha [48]. A Rho score > 
0.60 indicates a reliable scale [49]. For comparison pur- 
poses only, we also calculated Cronbach's alpha. 

To investigate the distribution of the QUALIDEM 
scores, the 10th, 25th, 50th (median), 75th and 90th per- 
centiles were calculated for each subscale for people 
with mild to severe dementia and for those with very se- 
vere dementia, grouped by gender and age. The subscale 
scores were transformed to values between 0 and 100. 
Cronbach's alpha, percentile, means, standard deviations 
and the missing value analysis were performed using 
SPSS version 18. 

Results 

Study population 

The sample consisted of 149 participants from the 
InDemA study, 338 participants from the STI-D study 
and 147 participants from the Leben-QD I study. For the 
investigation of both QUALIDEM versions, the sample 
was divided in two subsamples of 378 people with mild to 
severe dementia and 256 people with very severe dementia 
(Tables 1 and 2). 



Missing value analysis 

Of the 37 QUALIDEM items for people with mild to se- 
vere dementia, 19 responses (0.1%) from a maximum of 
13986 possible responses were missing in the total sam- 
ple (Table 1). Approximately 0.3% of responses were 
missing from the total sample of people with very severe 
dementia (Table 2). Based on the two way imputation 
method suggested by van der Ark and Sijtsma [50], the 
missing values were imputed for the next steps of the 
analysis. 

Scalability 

The results are presented in Table 3. In brief, the results 
for the total sample of people with mild to severe de- 
mentia exhibited scalability of the adopted subscales 
with the exception of social isolation (H = 0.28) and hav- 
ing something to do (W=0.18). Overall, the H values 
were stable in relation to the scalability level between 
the three primary studies. With the exception of the 
items 13, Indicates that he or she is bored, 20, Openly re- 
jects contact with others, 26, Finds things to do without 
help from others, 32, Calls out, and 38, Enjoys helping 
with chores on the ward, all the items in the adopted 
subscales were all scalable. 

The analysis for the people with very severe dementia 
demonstrated scalability for all predefined subscales ex- 
cluding social isolation (H=Q.2Q). Between the primary 
studies, the difference in the H values varied from 0.11 
for restless tense behavior and social isolation to 0.36 for 
negative affect. Items 16, Is rejected by other residents, 
20, Openly rejects contact with others, 22, Has tense body 
language and 32, Calls out, were not scalable (Table 4). 

Internal consistency 

The scalable subscales for mild to severe dementia 
exhibited a Rho coefficient between 0.62 and 0.91, which 
indicates internally consistent scales (Table 3). For 
people with very severe dementia, the scalable subscales 
of care relationship, positive affect and restless tense be- 
havior were internally consistent (Rho > 0.59) (Table 4). 

Percentile scores 

The results in Table 5 demonstrate the percentage of 
people who have a Qol score above or below a certain 
score on a respective subscale. A higher score indicates a 
higher Qol. 

For all subscales, the median for participants was > 50 
regardless of the dementia severity, which reflects rela- 
tively high scores in general. The median in the sub- 
scales care relationship (81-78), positive affect (75-67), 
negative affect (78-67) and restless tense behavior (67— 
56) exhibited higher scores for people with mild to se- 
vere dementia than for people with very severe demen- 
tia. The Qol domains social relations and social isolation 
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Table 1 Characteristics of the participants with mild to severe dementia (n = 378) 


Characteristics 


InDemA 


STI-D 


Leben-QD 1 


Total 




n = 59 (15.6%) 


n = 222 (58.7%) 


n = 97 (25.7%) 


n = 378 (100%) 


Age in years, mean±SD 


82.3 ±10.4 


87.0 ±7.6 


85.2 ±6.2 


85.8 ±8.0 


Female, n (%) 


41 (69.5) 


1 74 (78.4) 


82 (84.5) 


297 (78.6) 


PSMS, mean±SD 


18.1 ±4.9 


18.1 ±4.9 


17.3 ±5.5 


17.9 ±5.0 


Care dependency levels 3 , n (%) 










None 


3 (5.1) 


4(1.8) 


5 (5.1) 


12 (3.2) 


1 


29 (49.2) 


67 (30.2) 


34 (35.1) 


1 30 (34.4) 


2 


26 (44.0) 


1 1 3 (50.9) 


48 (49.5) 


1 87 (49.5) 


3 


1 (T7) 


38 (17.1) 


10 (10.3) 


49 (12.9) 


FAST Score b , n (%) 










2 


0(0) 


0(0) 


3 (3.1) 


3 (0.8) 


3 


1 (T7) 


0(0) 


0(0) 


1 (0.3) 


4 


14 (23.7) 


3 (1.4) 


8 (8.2) 


25 (6.6) 


5 


23 (39.0) 


2 (0.9) 


7 (7.2) 


32 (8.5) 


6 


21 (35.6) 


217 (97.7) 


79 (81.5) 


317 (83.9) 


Missing Values QUALIDEM C 


2/2183 


10/8214 


9/3589 


1 9/1 3986 


a As determined by expert raters of the medical service of the statutory long-term care insurance. 

'The different FAST scores were classified as follows: MMSE>29 = FAST 1 -2; 29 < MMSE > 24 = FAST 3; 23 < MMSE > 18 = FAST 4; 17 < MMSE> 14 = FAST 5; 13 < 
MMSE >10 = FAST 6; and MMSE < 70= FAST 7. 
c Each 37 QUALIDEM items per participant. 


exhibited no difference in medians. The analysis of the 3 
age groups demonstrated a stable distribution of the Qol 
scores for all subscales. With respect to gender, the me- 
dian scores of men were higher in the subscales positive 
affect, negative affect, restless tense behavior and social 
isolation than the median scores of the women. In con- 
trast, the subscales, care relationship, social relations, 
feeling at home and having something to do exhibited 
higher median scores for women. 

Discussion 

The results for the 37-item version for mild to severe de- 
mentia revealed that 7 of 9 subscales were scalable and 


internally consistent. The H values were stable with re- 
spect to the scalability level, independent of the nursing 
institution or primary study. The subscales social isolation 
and having something to do were not scalable. These re- 
sults are largely comparable to a previous Dutch study in 
which the subscale social isolation was not scalable and 
the subscale having something to do was weakly scalable 
[26] . Consistent with these results, the subscale, social iso- 
lation, could not be identified in the German version of 
the QUALIDEM through an explorative factor analysis 
[22]. The results for the subscale social isolation might be 
explained by item 32, Calls out. Calling out is not neces- 
sarily an expression of social isolation, as it could be an 


Table 2 Characteristics of the participants with very severe dementia (n = 256) 






Characteristics 


InDemA 


STI-D 


Leben-QD 1 


Total 




n = 90 (35%) 


n = 116 (45%) 


n = 50 (20%) 


n = 256 (100%) 


Age in years, mean±SD 


84.2 ± 7.7 


85.7 ± 8.4 


82.0 ±8.1 


84.5 ± 8.2 


Female, n (%) 


71 (78.9) 


89 (76.7) 


39 (78.0) 


199 (77.7) 


PSMS, mean±SD 


22.4 ± 3.8 


24.3 ± 3.0 


23.6 ±2.9 


23.5 ± 3.4 


Care dependency levels 3 , n (%) 










None 


1 (D 


0(0) 


0(0) 


1 (0.4) 


1 


17 (18.9) 


8 (6.9) 


4 (8.0) 


29 (11.3) 


2 


40 (44.4) 


47 (40.5) 


1 9 (38,0) 


1 06 (41 .4) 


3 


32 (35.6) 


61 (52.6) 


27 (54,0) 


1 20 (46.9) 


Missing Values QUALIDEM b 


1/1620 


4/2088 


8/900 


1 3/4608 



a As determined by expert raters of the medical service of the statutory long-term care insurance. 
b Each 18 QUALIDEM items per participant. 
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Table 3 Scalability and internal consistency from nine QUALIDEM subscales for people with mild to severe dementia 



FAST 2 - 6 



InDemA 



STI-D 



(n = 59) 



(n = 222) 



Leben-QD I 
(n = 97) 



Total 



(n = 378) 



Item Subscale (items) 
Nr. 



Scale-H 1 Rho Alpha Scale-H 1 
(item HO (item H,) 



Rho Alpha Scale-H 1 
(item Hi) 



Rho Alpha Scale-H 1 
(item Hi) 



Rho Alpha 



A. 

4. 

7. 
14. 

17. 
24. 

31. 
33. 
B. 

1. 

5. 



10. 
21. 

40. 

C. 

6. 

11. 

23. 

D. 

2. 

19. 

22. 

E. 

27. 

35. 

37. 
F. 

3. 

12. 

18. 
25. 

29. 



Care relationship 0.51 

Rejects help from nursing 0.61 
assistants 

Is angry 0.57 

Has conflicts with nursing 0.61 
assistants 

Accuses others 0.39 

Appreciates help he or she 0.53 
receives 

Accepts help 0.55 

Criticizes the daily routine 0.29 

Positive Affect 0.77 

Is cheerful 0.79 

Radiates satisfaction 0.79 

Is capable of enjoying things 0.80 
in daily life 

Is in a good mood 0.81 

Has a smile around the 0.75 
mouth 

Mood can be influenced in 0.69 
positive sense 

Negative Affect 0.48 

Makes an anxious impression 0.47 

Is sad 0.56 

Cries 0.40 

Restless tense behavior 0.42 

Makes restless movements 0.46 

Is restless 0.45 

Has tense body language 0.34 

Positive self-image 0.27 

Indicates he or she would like 0.20 
more help 

Indicates not being able to 0.40 
do anything 

Indicates feeling worthless 0.23 

Social relations 0.57 

Has contact with other 0.65 
residents 

Responds positively when 0.47 
approached 

Takes care of other residents 0.55 

Cuts himself/herself off from 0.57 
environment 

Is on friendly terms with one 0.57 
or more residents 



0.94 0.93 



0.68 0.65 



0.87 0.85 0.41 
0.48 

0.50 
0.49 



0.32 
0.37 

0.41 
0.29 
0.65 

0.70 
0.71 
0.59 

0.73 
0.67 

0.52 

0.58 

0.51 

0.64 

0.57 

0.43 

0.48 

0.50 

0.29 

0.47 

0.41 

0.52 

0.46 
0.41 

0.46 

0.48 

0.35 
0.29 

0.42 



0.80 0.£ 



0.68 0.66 



0.55 0.4 



0.83 0.8 



0.91 0.91 



0.76 0.75 



0.41 

0.40 

0.44 
0.54 

0.29 
0.35 

0.43 
0.40 
0.60 

0.66 
0.60 
0.63 

0.65 
0.62 

0.43 

0.43 

0.40 
0.47 
0.43 
0.53 
0.60 
0.60 
0.37 
0.40 
0.33 

0.54 



0.34 

0.74 0.72 0.38 
0.40 

0.31 

0.47 
0.22 

0.42 



0.81 0.80 



0.70 0.66 



0.70 0.71 



0.88 088 



0.65 0.62 



0.42 

0.48 

0.49 
0.52 

0.32 
0.39 

0.43 
0.31 
0.65 

0.67 
0.69 
0.62 

0.71 
0.66 

0.52 

0.53 

0.49 

0.59 

0.52 

0.45 

0.51 

0.51 

0.32 

0.42 

0.36 

0.50 



0.41 

0.70 0.70 0.43 
0.47 

0.44 

0.42 
0.33 

0.45 



0.76 0.74 



0.64 0.63 



0.81 0.81 



0.91 0.90 



0.73 0.72 



0.69 0.68 



0.67 0.67 



0.77 0.73 
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Table 3 Scalability and internal consistency from nine QUALIDEM subscales for people with mild to severe dementia 

(Continued) 



34. 


Feels at ease in the company 
of others 


0.57 






0.48 






0.46 






0.48 






G. 


Social Isolation 


0.12 


0.28 


0.26 


0.30 


0.55 


0.54 


0.29 


0.52 


0.50 


0.28 


0.53 


0.52 


16. 


Is rejected by other residents 


0.21 






0.39 






0.41 






0.35 






20. 


Openly rejects contact with 


0.16 






0.33 






0.17 






0.29 






32. 


Calls out 


-0.02 






0.20 






0.29 






0.21 






H. 


Feeling at home 


0.35 


0.68 


0.64 


0.30 


0.59 


0.60 


0.35 


0.64 


0.63 


0.31 


0.62 


0.61 


13. 


Indicates that he or she is 
bored 


0.39 






0.25 






0.23 






0.26 






28. 


Indicates feeling locked up 


0.26 






0.33 






0.44 






0.34 






36. 


Feels at home on the ward 


0.34 






0.32 






0.28 






0.30 






39. 


Wants to get off the ward 


0.40 






0.30 






0.43 






0.34 






1. 


Having something to do 


0.28 


0.37 


0.36 


0.18 


0.18 


0.23 


0.14 


0.24 


0.22 


0.18 


0.23 


0.24 


26. 


Finds things to do without 
help from others 


0.28 






0.18 






0.14 






0.18 






38. 


Enjoys helping with chores on 
the ward 


0.28 






0.18 






0.14 






0.18 







1 in bold. 

Scale-H, Loevingers coefficient of homogeneity and scalability are classified as follow: 0.30 - 0.39 indicates a weak scale, 0.40 - 0.50 indicates moderate scalability 
and > 0.50 indicates strong scale. 



expression of pain or stress without social isolation. The 
negative result for the subscale having something to do can 
be explained by the different meanings of the representing 
items. Item 26, Finds things to do without help from others, 
assesses an ability (physical and/or cognitive), whereas 
Item 38, Enjoys helping with chores on the ward, indicates 
a social behavior and mood/emotions. Item 13, indicating 
that he or she is bored, was not scalable, whereas the cor- 
responding subscale, feeling at home, was scalable. Previ- 
ous studies revealed different results [12,22,26]. The 
internal consistency of all the scalable scales varied from 
0.91 (very good) to 0.62 (acceptable) for the 37-item 
version. 

The analysis for the 18-item version of the QUALIDEM 
revealed that only the three subscales care relationship, 
positive affect and restless tense behavior were scalable and 
internally consistent. The Rho scores for the mentioned 
subscales varied between 0.86 (good) and 0.59 (just ac- 
ceptable). This result is consistent with previous Dutch 
studies [12,26] and the results for alternative Qol instru- 
ments [15]. The remaining subscales were not reliable 
[negative affect and social relations) and not scalable {so- 
cial isolation). The H values varied between the different 
primary studies, depending on the subscale, and no pat- 
tern was discernible. The insufficient internal consistency 
for these three subscales [26] and the unsatisfactory scal- 
ability of the subscale, social isolation, is consistent with 
previous results [22,26]. The subscale, negative affect, con- 
sists of 2 items, and the subscale, social relations, consists 



of three items. This difference could be a reason for the 
weak internal consistency. With respect to the H t values 
for each item, item 22, has tense body language, was not 
scalable. This finding is consistent with the results of 
Bouman et al. [26], who found a H t value of 0.29 for this 
item. 

The investigation of distributional scores identified 
relatively high Qol scores in general. For all subscales, 
50% of the participants reached a score of 50 or higher, 
regardless of dementia severity. This result raises the 
question of the QUALIDEM's sensitivity for change, 
which has not been assessed. Information on responsive- 
ness is scarce in general [51], which highlights the need 
for research on this topic. To use Qol as an outcome in 
intervention studies, evidence of the QUALIDEM's sen- 
sitivity for change is required [52]. 

At the 50th percentile, people with mild to severe de- 
mentia exhibited higher Qol scores in the subscales care 
relationship, positive affect, negative affect and restless 
tense behavior than did people with very severe demen- 
tia. In the latest review investigating the influence of 
cognition on health-related quality of life (HRQL) in de- 
mentia, no convincing evidence was found that lower 
cognitive abilities are associated with a lower HRQL 
[53]. In a recent study, cognition was identified as a pre- 
dictor of Qol [54]. Depending on the subscale, either 
men or women exhibited higher values at the 50th per- 
centile. In the mentioned review, gender did not appear 
to have any effect on HRQL [53]. The differences in the 
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Table 4 Scalability and internal consistency from six QUALIDEM subscales for people with very severe dementia 



FAST = 


7 


InDemA 






STI-D 






Leben-QD 1 






Total 










(n = 90) 






(n = 116) 






(n = 50) 






(n = 256) 






Item 
Nr. 


Subscale (items) 


Scale-H 1 
(item Hi) 


Rho 


Alpha 


Scale-H 1 
(item Hi) 


Rho 


Alpha 


Scale-H 1 
(item Hi) 


Rho 


Alpha 


Scale-H 1 
(item H,) 


Rho 


Alpha 


A. 


Care relationship 


0.60 


0.78 


0.75 


0.38 


0.53 


0.57 


0.60 


0.80 


0.73 


0.47 


0.73 


0.67 


/. 


Is angry 


0.60 






0.50 






0.61 






0.54 






14. 


Has conflicts with nursing 
assistants 


0.66 






0.44 






0.63 






0.54 






31. 


Accepts help 


0.53 






0.19 






0.53 






0.35 






B. 


Positive affect 


0.57 


0.81 


0.81 


0.64 


0.86 


0.86 


0.79 


0.90 


0.91 


0.65 


0.86 


0.85 


5. 
8. 


Radiates satisfaction 

Is capable of enjoying 
things in daily life 


0.66 
0.52 






0.68 
0.67 






0.86 
0.75 






0.70 
0.64 






21. 


Has a smile around the 
mouth 


0.60 






0.64 






0.74 






0.65 






40. 


Mood can be influenced 
in positive sense 


0.51 






0.57 






0.81 






0.59 








Negative affect 


U.JO 


U.jU 




f\ AC* 
U.*fO 


u.oz 


U. j/ 


U. 1 U 


U.ZD 


A 1C 
U. 1 J 


U.30 


U.jU 


\JM/ 


6. 


Makes an anxious 
impression 


0.38 






U.46 






0.1 0 






0.36 






23. 


Accepts help 


0.38 






0.46 






0.1 0 






0.36 






D. 


Restless tense behavior 


0.41 


0.66 


0.66 


0.32 


0.57 


0.56 


0.43 


0.73 


0.66 


0.37 


0.59 


0.62 


2. 
19. 


Makes restless movements 
Is restless 


0.53 
0.49 






0.37 
0.43 






0.56 
0.45 






0.47 
0.45 






22. 


Has tense body language 


0.21 






0.14 






0.27 






0.18 






F. 


Social relations 


0.33 


0.58 


0.53 


0.41 


0.59 


0.58 


0.10 


0.18 


0.19 


0.33 


0.53 


0.52 


3. 


Has contact with other 
residents 


0.33 






0.46 






0.18 






0.36 






12. 


Responds positively when 
approached 


0.28 






0.4 1 






0.14 






0.34 






25. 


Cuts himself/herself off 
from environment 


0.37 






0.36 






0.00 






0.30 






G. 


Social isolation 


0.20 


0.42 


0.41 


0.17 


0.36 


0.36 


0.28 


0.47 


0.51 


0.20 


0.42 


0.41 


16. 


Is rejected by other 
residents 


0.26 






0.20 






0.---1 1 






0.25 






20. 


Openly rejects contact 
with others 


0.18 






0.24 






0.22 






0.21 






32. 


Calls out 


0.16 






0.08 






0.20 






0.13 







1 in bold. 

Scale-H, Loevingers coefficient of homogeneity and scalability are classified as follow: 0.30 - 0.39 indicates a weak scale, 0.40 - 0.50 indicates moderate scalability 
and > 0.50 indicates strong scale. 



Qol-distribution between different age and cognition 
groups and gender require further investigation for veri- 
fication. In accordance with previous findings [54,55], 
our results of the descriptive statistical analyses did not 
exhibit substantial differences between age groups re- 
garding Qol values. 

The skewed distribution towards high Qol values raises 
the question of the validity of the data. The Qol assess- 
ment using the QUALIDEM is based on a proxy- 



assessment, which is preferred in advanced dementia and 
for longitudinal Qol evaluation [10]. Proxy-rated Qol in- 
struments have several methodological difficulties. Proxy- 
rated Qol values from people with dementia are 
influenced by the burden [56] and attitudes of proxy- 
raters [57]. In several studies, the scores are systematically 
lower than self-rated Qol values [19,58]. Proxy-raters are 
professional caregivers who are responsible for the 
wellbeing of the residents and might underlie social 
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Table 5 Distribution of the QUALIDEM subscales for people with mild to severe and very severe dementia 

Subscales, 0-1 00 a N No. of Items Mean (SD) Percentiles 

10% 25% 50% 75% 90% 

A Care relationship 



Mild to severe 




378 




75.1 


(+ 


21.4) 


43 


62 


81 


95 


100 


Age, years 


< 80 


// 


/ 


74.7 


(± 


22.3) 


38 


62 


81 


93 


100 




81 - 90 


205 




75.4 


(± 


20.4) 


48 


62 


81 


90 


100 




> 90 


96 




74.7 


(± 


22.8) 


41 


57 


81 


95 


100 


Gender 


Female 


297 




75.9 


(+ 


21.0) 


4/ 


62 


81 


95 


100 




Male 


81 




71.8 


(+ 


22.4) 


35 


5/ 


76 


90 


100 


Very severe 




256 




75.2 


(+ 


23.3) 


44 


56 


78 


100 


100 


Age, years 


< 80 


69 




68.9 


(± 


25.5) 


33 


56 


67 


89 


100 




81 - 90 


129 


3 


76.6 


(± 


22.8) 


44 


56 


78 


100 


100 




> 90 


58 




79.7 


(+ 


20.2) 


54 


67 


78 


100 


100 


Gender 


Female 


199 




76.5 


(± 


22.7) 


44 


67 


78 


100 


100 




Male 


57 




70.6 


(+ 


24.8) 


33 


56 


67 


94 


100 


Positive Affect 
























Mild to severe 




378 




73.1 


(± 


23.5) 


39 


56 


75 


94 


100 


Age, years 


< 80 


// 




70.3 


(± 


24.5) 


33 


53 


72 


94 


100 




81 - 90 


205 


6 


74.7 


(± 


23.2) 


39 


61 


78 


97 


100 




> 90 


96 




72.0 


(+ 


23.2) 


39 


56 


75 


94 


100 


Gender 


Female 


297 




74.7 


(± 


22.6) 


29 


44 


72 


89 


100 




Male 


81 




67.4 


(± 


25.7) 


39 


61 


78 


94 


100 


Very severe 




256 




64.2 


(± 


27.5) 


25 


50 


67 


90 


100 


Age, years 


< 80 


69 




62.7 


(+ 


28.9) 


25 


42 


67 


92 


100 




81 - 90 


129 


4 


63.7 


(± 


27.2) 


1/ 


50 


67 


83 


100 




> 90 


58 




67.2 


(+ 


26.7) 


25 


50 


75 


92 


100 


Gender 


Female 


199 




65.1 


(± 


27.0) 


25 


50 


67 


92 


100 




Male 


57 




61.3 


(± 


29.3) 


1/ 


38 


67 


88 


100 


Negative Affect 
























Mild to severe 




378 




71.4 


(± 


23.5) 


44 


56 


78 


89 


100 


Age, years 


< 80 


// 




72.2 


(± 


24.4) 


33 


56 


78 


89 


100 




81 - 90 


205 


3 


70.7 


(+ 


23.7) 


44 


56 


78 


89 


100 




> 90 


96 




72.3 


(+ 


22.7) 


44 


56 


78 


89 


100 


Gender 


Female 


297 




69.1 


(± 


24.3) 


33 


56 


67 


89 


100 




Male 


81 




80.0 


(± 


18.0) 


56 


67 


89 


89 


100 


Very severe b 




256 




69.4 


(± 


27.7) 


33 


50 


67 


100 


100 


Age, years 


< 80 


69 




67.6 


(± 


29.4) 


1/ 


50 


83 


100 


100 




81 - 90 


129 


2 


68.0 


(± 


27.5) 


1/ 


50 


67 


100 


100 




> 90 


58 




74.7 


(+ 


25.8) 


33 


50 


83 


100 


100 


Gender 


Female 


199 




66.8 


(+ 


28.0) 


1/ 


50 


67 


100 


100 




Male 


5/ 




78.4 


(+ 


24.8) 


33 


67 


83 


100 


100 


Restless tense behavior 
























Mild to severe 




378 




66.6 


(± 


29.4) 


22 


AA 


67 


89 


100 


Age, years 


< 80 


77 




66.5 


(+ 


33.3) 


11 


33 


78 


100 


100 




81 - 90 


205 


3 


66.6 


(± 


29.0) 


22 


44 


67 


89 


100 
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Table 5 Distribution of the QUALIDEM subscales for people with mild to severe and very severe dementia (Continued) 







> 90 


96 




66.9 


(± 27.0) 


33 


44 


67 


89 


100 




Gender 


Female 


297 




66.6 


(± 29.6) 


22 


44 


67 


89 


100 






Male 


81 




66.8 


(± 28.8) 


22 


44 


78 


89 


100 




Very severe 




256 




55.9 


(± 29.4) 


11 


33 


56 


78 


100 




Age, years 


< 80 


69 




49.4 


(± 30.7) 


0 


22 


56 


67 


100 






81 - 90 


129 


3 


56.8 


(± 29.3) 


1 1 


33 


56 


78 


100 






> 90 


58 




61.7 


(± 27.2) 


22 


33 


67 


81 


100 




Gender 


Female 


199 




57.4 


(+ 29.3) 


1 1 


33 


56 


78 


100 






Male 


5/ 




50.9 


(+ 29.5) 


1 1 


22 


56 


78 


89 


E. 


Positive self-image 
























Mild to severe 




378 




77.6 


(± 25.7) 


44 


67 


89 


100 


100 




Age, years 


< 80 


7/ 




78.5 


(± 25.6) 


33 


67 


89 


100 


100 






81 - 90 


205 


3 


76.9 


(± 26.1) 


40 


67 


89 


100 


100 






> 90 


96 




78.6 


(± 25.1) 


44 


67 


89 


100 


100 




Gender 


Female 


297 




77.0 


(+ 25.9) 


44 


67 


89 


100 


100 






Male 


81 




80.0 


(± 24.8) 


33 


67 


89 


100 


100 


F. 


Social relations 
























Mild to severe 




378 




64.7 


(± 21.4) 


33 


50 


67 


83 


89 




Age, years 


< 80 


77 




63.6 


(± 24.5) 


32 


44 


67 


83 


94 






81 - 90 


205 


6 


66.2 


(± 20.5) 


39 


50 


67 


83 


94 






> 90 


96 




62.3 


(± 20.7) 


33 


44 


67 


78 


89 




Gender 


Female 


297 




66.6 


(+ 20.5) 


39 


50 


67 


83 


94 






Male 


81 




57.4 


(± 23.3) 


23 


44 


61 


75 


89 




Very severe b 




256 




66.3 


(± 25.7) 


22 


41 


67 


89 


100 




Age, years 


< 80 


69 




64.9 


(± 25.6) 


22 


44 


67 


89 


100 






81 - 90 


129 


3 


64.9 


(+ 26.3) 


22 


56 


67 


89 


100 






> 90 


58 




70.9 


(+ 24.3) 


33 


56 


78 


89 


100 




Gender 


Female 


199 




67.2 


(± 24.8) 


33 


56 


67 


89 


100 






Male 


57 




63.2 


(± 28.6) 


22 


44 


67 


89 


100 


G. 


Social isolation 
























Mild to severe b 




378 




73.7 


(± 25.0) 


33 


56 


78 


100 


100 




Age, years 


< 80 


// 




79.2 


(± 22.8) 


44 


61 


89 


100 


100 






81 - 90 


205 


3 


72.2 


(+ 25.5) 


33 


56 


78 


100 


100 






> 90 


96 




72.2 


(± 24.9) 


33 


56 


78 


89 


100 




Gender 


Fema e 


297 




73.4 


(± 25.5) 


33 


56 


78 


100 


100 






Male 


81 




74.5 


(± 22.7) 


44 


56 


78 


100 


100 




Very severe 5 




256 




75.4 


(± 23.3) 


41 


67 


78 


100 


100 




Age, years 


< 80 


69 




71.5 


(± 24.1) 


33 


56 


6/ 


100 


1 00 






81 - 90 


129 


3 


77.9 


(+ 22.5) 


44 


67 


78 


100 


100 






> 90 


58 




74.5 


(+ 23.7) 


33 


67 


78 


100 


100 




Gender 


Female 


199 




74.9 


(± 23.4) 


44 


67 


78 


100 


100 






Male 


57 




77.2 


(± 23.1) 


33 


61 


89 


100 


100 


H. 


Feeling at home 
























Mild to severe 




378 




78.0 


(+ 21.6) 


42 


67 


83 


100 


100 




Age, years 


< 80 


// 




78.0 


(+ 22.7) 


42 


67 


83 


100 


100 
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Table 5 Distribution of the QUALIDEM subscales for people with mild to severe and very severe dementia (Continued) 





81 - 90 


205 4 


76.5 (± 22.2) 


42 


67 


83 


92 


100 




> 90 


96 


81.2 (± 19.2) 


50 


67 


92 


100 


100 


Gender 


Female 


297 


79.0 (± 21.1) 


50 


67 


83 


100 


100 




Male 


81 


74.5 (± 22.7) 


42 


58 


75 


92 


100 


1 Having something to do 


















Mild to severe b 




378 


40.4 (± 29.5) 


0 


17 


50 


50 


83 


Age, years 


< 80 


77 


44.2 (± 31.3) 


0 


17 


50 


67 


100 




81 - 90 


205 2 


40.8 (± 29.3) 


33 


56 


72 


89 


100 




> 90 


96 


36.6 (± 28.2) 


33 


56 


78 


100 


100 


Gender 


Female 


297 


42.5 (± 29.9) 


0 


17 


50 


67 


83 




Male 


81 


32.9 (± 26.6) 


0 


0 


33 


50 


67 



a Subscale sum scores were transformed to values between 0 and 100 using the formula: QUAUDEM(%j = QUAUDEM(Sumscore)*100/3*N(number of items for each 
subscale). Higher scores indicate a higher Qol. 
b Not scalable and unreliable subscale. 



desirability. According to Gerritsen et al. [59], Dutch care- 
givers as proxy- raters focus strongly on the majority of the 
domains considered important by people with dementia. 
The professional caregivers concentrate on the domains 
affect, self-esteem, attachment, security and privacy, social 
contact and physical and mental health. Little attention 
was paid to the domains financial situation and being use- 
ful/giving meaning to life. The consistency of QUALIDEM 
subscales and the Qol domains nurses focus on underpins 
the validity of the instrument. To what extent these results 
are transferable to Germany remains unclear because of 
the differing training programs for caregivers in Germany. 
The evidence of proxy-ratings appears to contradict the 
possible assumption that the reported high Qol values are 
affected by the perspective of the Qol assessment. 

Limitations 

Our analysis is based on a large sample of people with 
dementia at all stages of the disease. Some sub-analyses 
are based on a small sample size of n = 50. The large 
correlation with previous findings with respect to the 
scalability and internal consistency of the adopted sub- 
scales supports the validity of the study results [12,26]. 
These results must be interpreted based on the existing 
reliability data from the Netherlands. A first Dutch in- 
vestigation of interrater and intrarater reliability showed 
a moderate to strong agreement depending on the 
QUALIDEM subscales [12]. There are preliminary re- 
sults for the subscales of the German QUALIDEM that 
are comparable to the mentioned investigation [60]. 
Based on the available data, the FAST scores of the 
participants of the two primary studies (InDemA and 
STI-D) were determined based on their MMSE scores. 
Contrary to a recommendation by Reisberg [27], the 
patients with an MMSE score < 10 instead of an MMSE 
value < 6 were assigned to the very severe dementia 



group. A few more participants may have been assigned 
to the group of people with very severe dementia. This 
difference should have no effect on the results of the 
scalability and internal consistency because the 18 items 
for very severe dementia were also assessable for this 
group. This different classification might be a potential 
bias for the distribution scores of the subscales. Other 
influences on these scores were not investigated (e.g., 
effect of the type of dementia). 

Conclusions 

Our study demonstrates the acceptable scalability and 
internal consistency for seven subscales for people with 
mild to severe dementia and three subscales for people 
with very severe dementia exhibit robustness in different 
subpopulations. These results are largely consistent with 
previous findings. Concerning the subscales having 
something to do (mild to severe dementia), negative 
affect and social relations (both very severe dementia), 
the extent to which rewording of the items produces 
better scalability and internal consistency should be ex- 
plored. The clarity and selectivity of the items of these 
subscales in particular must be taken into account, as 
the interpretation of the current items can differ. For ex- 
ample, item 12, responds positively when approached, is 
not a precise item of the subscale social relations, as the 
wording of this item is similar to items from the 
subscale positive affect. This finding is emphasized by a 
high factor loading on positive affect in a previous ex- 
ploratory study [22]. The subscale social isolation should 
be omitted in the future because it was neither scalable 
nor internally consistent and represents a duplication of 
the content in the subscale social relations. 

A revision is recommended for item 13, indicating that 
he or she is bored, which is not scalable in its present for- 
mat. The presented percentile scores provide orientation 
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values for comparisons with future studies. The relatively 
high Qol values for all subscales underline the need for 
further investigation of the QUALIDEM. Such investiga- 
tions must be theory-based validity tests that will be part 
of the Qol-Dem study. Methodological questions such as 
the possible influence of proxy characteristics (e.g., burden 
and attitudes on dementia) and the decision-making 
process of proxies through the Qol assessment of people 
with dementia in general should be taken into account in 
future research. In the next steps of the Qol-Dem project, 
the inter-rater and intra-rater reliability and validity (cri- 
terion and construct) of the German version of the 
QUALIDEM will be comprehensively investigated. These 
studies will result in a broader understanding of the qual- 
ity of the QUALIDEM, which could be used for the devel- 
opment of a more advanced version of the instrument. 

Competing interests 

The authors' declare that they have no competing interests. 
Authors' contributions 

Study design: MND, SB, MH, GM, Data collection and handling: WIND, JN, DH, 
OD, Data analysis: MND, OD. Manuscript preparation: MND, OD, MH, GM, DH, 
JN, SB. All authors read and approved the final manuscript. 



Author details 

1 German Center for Neurodegenerative Diseases (DZNE), Stockumer StraKe 1 2, 
58453 Witten, Germany. 2 School of Nursing Science, Witten/Herdecke 
University, Stockumer Strafte 12, 58453 Witten, Germany, institute of Medica 
Sociology, Charite-Universitatsmedizin Berlin, Berlin, Germany. 

Received: 4 January 2013 Accepted: 3 June 2013 
Published: 5 June 2013 

References 

1 . Moyle W, Mcallister (VI, Venturato L, Adams T: Quality of life and dementia. 
Dementia 2008, 6(2):1 75-1 91. 

2. Rabins PV, Black BS: Measuring quality of life in dementia: purposes, 
goals, challenges and progress. Int Psychogeriatr 2007, 19(3)401-407. 

3. Logsdon RG, Albert SM: Assessing Quality of Life in Alzheimer's Disease: 
Conceptual and Methodological Issues. J Ment Health Aging 1999, 
5(1)3-6. 

4. Lawton MP: Assessing Quality of Life in Alzheimer Disease Research. 

Alzheimer Dis Assoc Disord 1 997, 1 1 (60:91-99. 

5. Moniz-Cook E, Vernooij-Dassen M, Woods R, Verhey F, Chattat R, De Vugt M, 
Mountain G, O'Connell M, Harrison J, Vasse E, et at A European consensus 
on outcome measures for psychosocial intervention research in 
dementia care. Aging Ment Health 2008, 1 2(1 ):1 4-29. 

6. WHO: The World Health Organization Quality of Life assessment 
(WHOQOL): position paper from the World Health Organization. Soc Sci 
Med 1995, 41(10):1403-1409. 

7. Lawton MP: A Multidimensional View of Quality of Life in Frail Elders. In The 
Concept and Measurement of Quality of Life in the Frail Elderly Edited by Birren 
FJ, Lubben EJ, Rowe CJ, Deutchman ED. San Diego: Academic Press; 1991:3-23. 

8. Lawton MP: Quality of life in Alzheimer disease. Alzheimer Dis Assoc Disord 
1994, 8(Suppl 3):1 38-150. 

9. Jonker C, Gerritsen DL, Bosboom PR, Van Der Steen JT: A model for quality 
of life measures in patients with dementia: Lawton's next step. Dement 
GeriatrCogn Disord 2004, 1 8(2):1 59-1 64. 

10. Ettema TP, Droes RM, de Lange J, Ooms ME, Mellenbergh GJ, Ribbe MW: 
The concept of quality of life in dementia in the different stages of the 
disease. Int Psychogeriatr 2005, 17(3)353-370 



1 1 . Droes RM: In beweging: over psychosocial hulpverlening an demente ouderen 
[In movement; on psychosocial care for elderly with dementia], Amsterdam: 
Vrije Universiteit; 1991. 

12. Ettema TP, Droes RM, de Lange J, Mellenbergh GJ, Ribbe MW: QUALIDEM: 
development and evaluation of a dementia specific quality of life 
instrument. Scalability, reliability and internal structure. Int J Geriatr 
Psychiatry 2007, 22(6):549-556. 

13. Scholzel-Dorenbos CJ, Meeuwsen EJ, Olde Rikkert MG: Integrating unmet 
needs into dementia health-related quality of life research and care: 
Introduction of the Hierarchy Model of Needs in Dementia. Aging Ment 
Health 2010, 1 4(1 ):1 13-1 19. 

14. Ettema TP, Droes RM, de Lange J, Mellenbergh GJ, Ribbe MW: A review of 
quality of life instruments used in dementia. Qual Life Res 2005, 
14(3):675-686. 

15. Scholzel-Dorenbos CJ, Ettema TP, Bos J, Boelens-van der Knoop E, Gerritsen 
DL, Hoogeveen F, de Lange J, Meihuizen L, Droes RM: Evaluating the 
outcome of interventions on quality of life in dementia: selection of the 
appropriate scale. Int J Geriatr Psychiatry 2007, 22(6)511-519. 

16. MDS: Basics of MDK-quality tests in residential care for the elderly 
[Grundlagen der MDK-Qualitdtsprufungen in der stationdren Altenpflege]. 
Essen; 2009. 

1 7. Becker S, Kruse A, Schroder J, Seidl U: [The Heidelberg instrument for the 
assessment of quality of life in dementia (H. I. L. DE.)-dimensions of 
quality of life and methods of organization]. Z Gerontol Geriatr 2005, 
38(2):108-121. 

18. Perales J, Cosco TD, Stephan BC, Haro JM, Brayne C: Health-related 
quality-of-life instruments for Alzheimer's disease and mixed dementia. 
Int Psychogeriatr 201 3, 25(5):691 -706. 

19. Graske J, Fischer T, Kuhlmey A, Wolf-Ostermann K: Quality of life in 
dementia care - differences in quality of life measurements performed 
by residents with dementia and by nursing staff. Aging Ment Health 2012, 
16(7):819-827. 

Voigt-Radloff S, Leonhart R, Schutzwohl M, Jurjanz L, Reuster T, Gerner A, 
Marschner K, van Nes F, Graff M, Vernooij-Dassen M, et al. Dementia quality 
of life instrument-construct and concurrent validity in patients with 
mild to moderate dementia. Eur J Neurol 2012, 19(3)376-384. 

21 . Menzi-Kuhn C: Quality of life of people with dementia in institutional care 
[Lebensqualitat von Menschen mit Demenz in stationdren 
Langzeitpflegeeinrichtungen]. Masterthesis. Maastricht: Maastricht University; 
2006. 

22. Dichter M, Bartholomeyczik S, Nordheim J, Achterberg W, Halek M: Validity, 
reliability, and feasibility of a quality of life questionnaire for people with 
dementia. Z Gerontol Geriatr 201 1, 44(6)405-410. 

23. Droes R-M, Boelens-Van Der Knoop ECC, Bos J, Meihuizen L, Ettema TP, 
Gerritsen DL, Hoogeveen F, De Lange J, SchoLzel-Dorenbos CJM: Quality of 
life in dementia in perspective. Dementia 2006, 5(4):533-558. 

24. Dichter M, Bartholomeyczik S, Halek M: Construct validity of quality of life 
instruments for people with dementia - a systematic review. Aging Clin 
Exp Res 2011, 23(Suppl. 1):79. 

25. Ettema TP, Droes RM, de Lange J, Mellenbergh GJ, Ribbe MW: QUALIDEM: 
development and evaluation of a dementia specific quality of life 
instrument - validation. Int J Geriatr Psychiatry 2007, 22(5)424-430. 

26. Bouman Al, Ettema TP, Wetzels RB, van Beek AP, de Lange J, Droes RM: 
Evaluation of QUALIDEM: a dementia-specific quality of life instrument 
for persons with dementia in residential settings; scalability and 
reliability of subscales in four Dutch field surveys. Int J Geriatr Psychiatry 
2011, 26(7):71 1-722. 

27. Reisberg B: Global measures: utility in defining and measuring treatment 
response in dementia. Int Psychogeriatr 2007, 19(3)421-456. 

28. Holle D, Halek M, Mayer H, Bartholomeyczik S: [The influence of 
understanding diagnostics on perceived stress of nurses caring for 
nursing home residents with dementia]. Pflege 201 1, 24(5)303-316. 

29. Hardenacke D, Bartholomeyczik S, Halek M: Implementation and 
Evaluation of "Understanding Diagnostics" on the example of the light 
house projekt InDemA [Einfuhrung und Evaluation der "Verstehenden 
Diagnostik" am Beispiel des Leuchtturmprojektes InDemA]. Pflege & 
Gesellschaft 2011, 160:101-115. 

30. Fischer T, Kuhlmey A, Sibbel R, Nordheim J: The «Serial Trial Interventions 
German Version (STI-D) - Development and Testing of a Nursing 
Approach for Reducing Challenging Behaviours in People with 
Dementia. Z Gerontopsychol Psychiatr 2008, 21 (3):1 99-203. 



Acknowledgements 

We thank the nursing home staff, the professional caregivers, the residents 
and the three teams of the primary studies, STI-D, InDemA and Leben-QD I 



Dichter et al. Health and Quality of Life Outcomes 201 3, 1 1 :91 
http://www.hqlo.eom/content/1 1/1/91 



Page 13 of 13 



31. Bartholomeyczik S, Holle B, Vollmar HC, Halek M: German Center for 
Neurodegenerative Diseases (DZNE), Witten - An overview. In Dementia 
Care Research Scientific Evidence, Current Issues and Future Perspectives. 
Edited by Thyrian JR, Hoffmann W. Lengerich: Pabst Science Publishers; 
2012:105-114. 

32. Arbeitsgruppe Erhebung und Nutzung von Sekundardaten (AGENS) der 
Deutschen Gesellschaft fur Sozialmedizin und Prevention, Arbeitsgruppe 
Epidemiologische Methoden der Deutschen Gesellschaft fur Epidemiologie, 
Deutschen Gesellschaft fur Medizinische Informatik Biometrie und 
Epidemiologie, Deutschen Gesellschaft fur Sozialmedizin und Prevention: 
Good practice of secondary data analysis, first revision. Gesundheitswesen 
2008, 70(1)54-60. 

33. van der Steen JT, Kruse RL, Szafara KL, Mehr DR, van der Wal G, Ribbe MW, 
D'Agostino RB: Benefits and pitfalls of pooling datasets from comparable 
observational studies: combining US and Dutch nursing home studies. 
Palliat Med 2008, 22(6):750-759. 

34. Folstein MF, Folstein SE, McHugh PR: Mini-mental state. A practical 
method for grading the cognitive state of patients for the clinician. 
J Psychiatr Res 1975, 1 2(3):1 89- 1 98. 

35. Lawton MP, Brody EM: Assessment of older people: self-maintaining and 
instrumental activities of daily living. Gerontologist 1969, 9(3):1 79—1 86. 

36. Watson R, van der Ark LA, Lin LC, Fieo R, Deary U, Meijer RR: Item response 
theory: How Mokken scaling can be used in clinical practice. J Clin Nurs 

201 1 . doi:l 0.1 1 1 l/j.1 365-2702.201 1 .03893.x. 

37. Gerich J: Guttman- and Mokken scale analysis. [Guttman- und 
Mokkenskalierung]. In Handbook of social science data analysis [Handbuch 
der sozialwissenschaftlichen Datenanalyse]. Edited by Wolf C, Best H. VS 
Verlag: Mannheim; 2010:283-309. 

38. Akremi L, Ziegler (VI: Scale development with Mokken Scale analysis for 
multidimensional item sets - An example using SPSS [Skalenkonstruktion 
nach Mokken fur mehrdimensionale Variablenstrukturen - 

Ein Anwendungsbeispiel mit SPSS]. In Bamberger Beitrdge zur empirischen 
Sozialforschung. Bamberg: University of Bamber; 2007. vol. 14. 

39. Lin LC, Watson R, Lee YC, Chou YC, Wu SC: Edinburgh Feeding Evaluation 
in Dementia (EdFED) scale: cross-cultural validation of the Chinese 
version. J Adv Nurs 2008, 62(1 ):1 1 6-1 23. 

40. Dijkstra A, Brown L, Havens B, Romeren Tl, Zanotti R, Dassen T, van den 
Heuvel W: An international psychometric testing of the care dependency 
scale. J Adv Nurs 2000, 31 (4):944-952. 

41. Cosco TD, Doyle F, Watson R, Ward M, McGee H: Mokken scaling analysis 
of the Hospital Anxiety and Depression Scale in individuals with 
cardiovascular disease. Gen Hasp Psychiatry 2012, 34(2):1 67-1 72. 

42. Deary IJ, Wilson JA, Carding PN, Mackenzie K, Watson R: From dysphonia to 
dysphoria: Mokken scaling shows a strong, reliable hierarchy of voice 
symptoms in the Voice Symptom Scale questionnaire. J Psychosom Res 
2010, 68(1):67-71. 

43. Watson R, Wang W, Hare DL, Ski CF, Thompson DR: The Chinese version of 
the cardiac depression scale: Mokken scaling. Health Qual Life Outcomes 

2012, 10:33. 

44. Thompson DR, Watson R: Mokken scaling of the Myocardial Infarction 
Dimensional Assessment Scale (MIDAS). J Eval Clin Pract 201 1, 
17(0:156-159. 

45. Sijtsma K, Molenaar IW: Introduction to nonparametric item response theory, 
vol. 5. Sage Publications, Inc; 2002. 

46. Van der Ark LA: Mokken Scale Analysis in R. J Stat Softw 2007, 20(1 1):19. 

47. van der Ark LA: New developments in Mokken Scale Analysis in R. 
J Stat Softw 2012, 48(5):l-27. 

48. Sijtsma K, Molenaar IW: Reliability of test scores in nonparametric item 
response theory. Psychometrika 1987, 52:79-97. 

49. Emons WH, Sijtsma K, Pedersen SS: Dimensionality of the Hospital Anxiety 
and Depression Scale (HADS) in Cardiac Patients: Comparison of Mokken 
Scale Analysis and Factor Analysis. Assessment 2012, 19(3)337-353. 

50. van der Ark L, Sijtsma K: The effect of missing data imputation on 
Mokken scale analysis. In New developments in categorical data analysis for 
the social and behavioral sciences. Edited by van der Ark L, Cronn M, 
Sijtsma K. Mahwah: Lawrence Erlbaum; 2005:147-166. 

51. Scholzel-Dorenbos CJ, van der Steen MJ, Engels LK, Olde Rikkert MG: 
Assessment of quality of life as outcome in dementia and MCI 
intervention trials: a systematic review. Alzheimer Dis Assoc Disord 2007, 
21(2):172-178. 



52. Koller M, Neugebauer EA, Augustin M, Bussing A, Farin E, Klinkhammer- 
Schalke M, Lorenz W, Munch K, Petersen-Ewert C, Steinbuchel N, et al: 
[Assessment of quality of life in health services research - conceptual, 
methodological and structural prerequisites]. Gesundheitswesen 2009, 
71(12):864-872. 

53. Banerjee S, Samsi K, Petrie CD, Alvir J, Treglia M, Schwam EM, del Valle M: 
What do we know about quality of life in dementia? A review of the 
emerging evidence on the predictive and explanatory value of disease 
specific measures of health related quality of life in people with 
dementia. Int J Geriatr Psychiatry 2009, 24(0:15-24. 

54. Wetzels RB, Zuidema SU, de Jonghe JF, Verhey FR, Koopmans RT: 
Determinants of quality of life in nursing home residents with dementia. 
Dement Geriatr Cogn Disord 2010, 29(3):1 89-1 97. 

55. Fuh JL, Wang SJ: Assessing quality of life in Taiwanese patients with 
Alzheimer's disease. Int J Geriatr Psychiatry 2006, 21 (2):1 03-1 07. 

56. Sands LP, Ferreira P, Stewart AL, Brod M, Yaffe K: What explains differences 
between dementia patients' and their caregivers' ratings of patients' 
quality of life? Am J Geriatr Psychiatry 2004, 12(3):272-280. 

57. Winzelberg GS, Williams CS, Preisser JS, Zimmerman S, Sloane PD: Factors 
associated with nursing assistant quality-of-life ratings for residents with 
dementia in long-term care facilities. Gerontologist 2005, 1(1):106-1 14. 45 
Spec No. 

58. Novella JL, Jochum C, Jolly D, Morrone I, Ankri J, Bureau F, Blanchard F: 
Agreement between patients' and proxies' reports of quality of life in 
Alzheimer's disease. Qual Life Res 2001, 10(5)443-452. 

59. Gerritsen DL, Ettema TP, Boelens E, Bos J, Hoogeveen F, de Lange J, 
Meihuizen L, Scholzel-Dorenbos CJ, Droes RM: Quality of life in dementia: 
do professional caregivers focus on the significant domains? 

Am J Alzheimers Dis Other Demen 2007, 22(3):1 76-1 83. 

60. Dichter M, Schwab CGG, Dortmann O, Meyer G, Bartholomeyczik S, Halek M: 
Interrater and Intrarater Reliability of a quality of life questionnaire in German 
nursing homes - results of the Ool-Dem project, IPA International Meeting. 
Cairns, Australia; 2012. 



doi:10.1 186/1477-7525-1 1-91 

Cite this article as: Dichter er al:. Scalability and internal consistency of 
the German version of the dementia-specific quality of life instrument 
QUALIDEM in nursing homes - a secondary data analysis. Health and 
Quality of Life Outcomes 201 3 1 1 :91 . 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



